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PREFACE 


Silver  Bow  Creek  originates  north  of  Butte,  Montana  and  is  a major 
tributary  to  the  upper  Clark  Fork  River.  Mill  tailings  and  other 
mining  wastes  in  and  near  the  creek  contribute  to  substantial  down- 
stream contamination,  particularly  by  potentially  toxic  elements: 
arsenic,  cadmium,  copper,  lead,  iron,  and  zinc.  These  elements  and 
others  were  present  in  the  mine  ore  and  remain  as  by-products  of 
the  milling  and  smelting  processes. 

The  history  of  mining  in  the  Butte  area  began  with  the  discovery  of 
placer  gold  in  Silver  Bow  Creek,  in  late  summer  of  1864.  Several 
townsites  and  camps  sprung  up  among  the  diggings.  However,  these 
operations  were  short-lived,  and  most  of  the  miners  left  by  1869. 
Those  who  stayed  began  prospecting  the  quartz  lode  deposits  of 
silver  and  the  associated  complex  copper  ores  on  the  Butte  Hill. 
Their  efforts  culminated  in  a silver  rush,  which  began  in  the  mid- 
1870 's  and  revived  the  old  camp.  During  that  time  world-class 
deposits  of  copper  ore  were  identified.  By  1881,  Butte  had 
become  one  of  the  nation's  major  mining  centers;  the  district  attained 
national  dominance  in  copper  mining  by  the  mid-1890's  and  inter- 
national prominence  by  the  turn  of  the  century.  By  1915,  Anaconda 
Copper  Mining  Company  led  the  industry;  but  in  1980,  in  response 
to  a depressed  copper  market,  Anaconda  closed  all  the  underground 
mines  and  continued  active  mining  only  in  the  Berkeley  Pit  (estab- 
lished in  1955).  In  1977,  Anaconda  became  a subsidiary  of  Atlan- 
tic Richfield  Company  (ARCO).  ARCO  closed  the  Berkeley  Pit  in  1982 
and  the  East  Berkeley  pit  in  1983. 

In  addition  to  mining,  various  ore  processing  facilities  also 
operated  in  the  Butte  area.  The  first  two  mills  were  erected  in  1874 
to  smelt  gold  and  silver.  Ten  years  later,  Marcus  Daly,  one  of  the 
founders  of  the  Anaconda  Company,  built  a copper  smelter  27  miles 
west  of  Butte  and  planned  the  city  of  Anaconda.  The  Anaconda 
Snelter  was  moved  to  a new  location  in  the  city  in  1900,  and  operat- 
ed from  1903  to  1980. 

The  history  of  over  100  years  of  continuous  mining  and  related 
activities  changed  the  area's  natural  environment  greatly.  Early 
mining,  milling,  and  smelting  wastes  were  dumped  directly  into  Silver 
Bow  Creek  and  transported  downstream  to  the  Clark  Fork  River.  In 
1911,  the  first  treatment  pond  was  built  by  Anaconda  Company  near 
Warm  Springs,  Montana,  to  settle  out  wastes  from  Silver  Bow  Creek 
before  the  water  was  allowed  to  move  on.  In  1916  and  1959,  two 
more  treatment  ponds  began  operation.  Silver  Bow  Creek  continued 
to  receive  raw  mining  and  milling  wastes  until  1972,  when  a treatment 
plant  was  added  to  the  Weed  Concentrator  in  Butte.  Creek  contami- 
nation problems  were  compounded  by  urban  and  domestic  sewage,  wood 
products  treatment  plants,  phosphate  and  manganese  production  facil- 
ities, and  chemical  factories. 
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In  1983,  the  U.S.  Environmental  Protection  Agency  (USEPA)  desig- 
nated Silver  Bow  Creek,  contiguous  portions  of  the  upper  Clark 
Fork  River,  and  their  environs  as  a high  priority  Superfund  clean- 
up site.  The  site  extends  from  Butte  to  Deer  Lodge,  Montana,  gener- 
ally following  the  course  of  Silver  Bow  Creek  and  the  upper  Clark 
Fork  River.  Because  the  various  mining  activities  interrupted  the 
natural  flow  of  Silver  Bow  Creek,  the  beginning  of  the  creek  for 
this  investigation  was  established  as  the  confluence  of  the  Metro 
Storm  Drain  and  Blacktail  Creek,  within  the  city  limits  of  Butte. 
The  site  ends  at  the  Kohrs  Bridge  north  of  Deer  Lodge. 

The  Silver  Bow  Creek  Remedial  Investigation  (SBC  RI ) project  con- 
sisted of  coordinated  individual  studies  to  develop  data  on  the 
extent  and  severity  of  contamination  within  the  site.  Results  of 
the  studies  are  reported  in  several  volumes.  A Summary  Final 
Report  discusses  the  entire  project;  final  reports  for  each  indivi- 
dual study  have  been  issued  as  appendices  to  the  Summary,  as  shown 
b e 1 ow  : 


•Surface  Water  and  Point  Source  Investigation,  Appendix  A, 
Parts  1-3; 

•Ground  Water  and  Tailings  Investigation,  Appendix  B,  Parts  1-3; 
•Warm  Springs  Ponds  Investigation,  Appendix  C; 

•Algae  Investigation,  Appendix  D,  Part  1; 

•Vegetation  Mapping,  Appendix  D,  Part  2; 

•Agriculture  Investigation,  Appendix  D,  Part  3; 
•Macroinvertebrate  Investigation,  Appendix  E,  Part  1; 

•Bioassay  Investigation,  Appendix  E,  Part  2; 

•Fish  Tissue  Investigation,  Appendix  E,  Part  3; 

•Waterfowl  Investigation,  Appendix  E,  Part  4; 

•Laboratory  Quality  Assurance/Quality  Control  Program,  Appen- 
dix F , Part  1 ; 

•Health  and  Safety  Program,  Appendix  F,  Part  2. 

The  Solid  and  Hazardous  Waste  Bureau  (SHWB)  of  the  Montana  Depart- 
ment of  Health  and  Environmental  Sciences  (MDHES)  administered  the 
USEPA  appropriations  to  conduct  this  project.  The  Montana  SHWB  pro- 
gram manager  was  Mr.  Michael  Rubich.  MDHES  contracted  with  Multi- 
Tech  in  October  1984  to  perform  the  SBC  RI  under  contract  No. 
50341-1202503.  The  Project  Manager  at  MultiTech  was  Mr.  Gordon 
Huddleston. 

MultiTech  was  assisted  in  the  SBC  RI  work  by  Stiller  and  Associates 
of  Helena  and  various  other  subcontractors.  Several  state  and 
federal  agencies  also  provided  technical  information  and  expertise, 
including  the  USEPA  bioassay  team,  the  Montana  Department  of  Fish, 
Wildlife  and  Parks,  the  Montana  Water  Quality  Bureau,  and  the  USEPA 
Montana  Field  Office. 

Information  developed  in  the  SBC  RI  will  be  used  in  the  next  phase 
of  the  project,  the  Feasibility  Study,  to  evaluate  options  for  site 
remediation. 
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EXECUTIVE  SUMMARY 


The  objsective  of  this  investigation  was  to  map  tailings  and  riparian 
vegetation  on  the  Silver  Bow  Creek  CERCLA  site  between  Butte  and 
Deer  Lodge,  Montana.  The  data  developed  in  this  investigation  helps 
characterize  the  Silver  Bow  Creek  site  by  supplementing  the  geologic, 
hydrologic,  and  biologic  data  from  other  investigations,  and  previous 
vegetative  characterization  work  performed  in  the  study  area  is 
summarized  in  this  report.  The  primary  product  of  this  investiga- 
tion is  a map  of  ten  large  sheets  depicting  site  vegetation  conditions 
and  characteristics  through  the  use  of  14  different  mapping  units. 
Over  1100  acres  of  visible  tailings  were  identified  (by  interpreta- 
tion of  areal  photography)  between  Butte  and  the  Kohr ' s Bridge 
north  of  Deerlodge.  Geographic  location  and  areal  extent  of  the  13 
other  mapping  units  are  shown  on  the  maps  accompanying  the  text  of 
this  report.  The  information  developed  during  this  investigation 
can  be  used  for  the  identification  of  borrow  areas,  reclamation  sites, 
and  reclamation  species,  and  it  will  provide  information  useful 
for  the  preparation  of  reclamation  plans  during  the  subsequent 
feasibility  study  for  the  Silver  Bow  Creek  CERCLA  Site. 
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1.0  INTRODUCTION 


The  objective  of  the  Silver  Bow  Creek  (SBC)  Remedial  Investigation 
(RI)  was  to  document  the  extent  and  severity  of  contamination  in 
the  Silver  Bow  Creek/Upper  Clark  Fork  River  (See  Map  1-1),  Past 
events  that  have  contributed  contaminants  to  this  system  are  shown 
in  Figure  1-1.  The  data  developed  by  the  RI  will  be  used  in  the 
subsequent  Feasibility  Study  phase  to  identify  potential  corrective 
actions  and  to  evaluate  risk  to  people  from  the  contaminants. 

The  contaminants  of  interest  in  the  Silver  Bow  Creek  Site  were 
arsenic  (As),  cadmium  (Cd),  copper  (Cu),  iron  (Fe),  lead  ( Pb ) , and 
zinc  (Zn).  Tailings  deposits  found  in  the  Silver  Bow  Creek  floodplain 
have  been  suspected  as  potential  sources  of  these  contaminants. 
Documentation  of  tailings  contributions  to  the  contamination  of 
Silver  Bow  Creek  is  found  in  the  SBC  RI  Surface  Water  and  Point 
Source  Investigation  and  the  Ground  Water  and  Tailings  Investigation 
reports  (Appendices  A and  B).  To  provide  data  on  the  location  and 
extent  of  these  tailings  deposits,  a work  effort  to  map  these  tail- 
ings was  identified  during  the  RI  planning  phase  (MultiTech  and 
Stiller  and  Associates  1984). 

1.1  STUDY  PLAN  DEVELOPMENT 

Documenting  the  location  and  extent  of  tailings  deposits  was  iden- 
tified as  an  RI  work  element  during  RI  planning.  These  data  will 
be  used  during  the  Feasibility  Study  phase  to  identify  operable 


1-1 


ILACKTAIL  CR 


YANKEE 

DOOOLE 

POND 


BUTTE 


BERKELEY-, 

PIT'' 


CLARK 

TAILINGS 


'COLORADO 

TAILINGS 


, ROCKER 


SCALE  l"  = 2.27  MILES 


SILVER  BOW 


■ / RAMSAY 


DAWSON  ■ 


CLARK 


MILES 

CROSSING 


DEER 

:lodge 


WARM 

SPRINGS  PONDS 


DEMPSEY 


V»GALEN 


WARM 

SPRINGS. 


SILVER  BOW 


GERMAN 


FAIRMONT*-' 
HOT  SPRINGS 


SILVER 

BOW 


CREEK 


REMEDIAL  INVESTIGATION 


FIGURE  1-1 


HISTORIC  CONTAMINATION  OF  Sii,VJU<  HOW  CREEK 


units;  identify  potential  corrective  action  sites;  and  characterize 
contaminant  sources. 

Only  the  geographic  extent  of  the  tailings  deposits  was  to  be 
documented  in  this  Vegetation  Mapping  effort,  as  more  costly 
volume  determinations  were  postponed  until  the  Feasibility  Study 
phase  so  that  those  determinations  could  be  focused  on  the  areas 
shown  to  be  major  contaminant  contributors  by  the  RI  surface-water 
and  ground-water  studies. 

To  supplement  the  geologic,  hydrologic,  and  biologic  data  developed 
by  the  other  RI  studies  and  to  help  characterize  the  Silver  Bow  Creek 
site,  mapping  of  the  riparian  vegetation  of  the  site  also  was 
identified  as  a RI  work  element  during  RI  planning.  This  information 
will  be  useful  in  the  Feasibility  Study  phase  to  identify  potential 
treatment  facility  locations  and  potential  borrow  areas. 

To  meet  the  needs  of  the  Feasibility  Study  and  to  use  RI  resources 
most  effectively,  mapping  units  selected  for  mapping  vegetation 
were  to  be  broad-based,  easily  recognizable  types  that  differentiated 
the  riparian  vegetation  of  the  site.  Detailed,  undisturbed  community 
composition  descriptions  of  the  identified  units  were  not  judged  as 
necessary  for  Feasibility  Studies.  Previous  studies  by  Hydrometrics 
(1983a, b,c)  and  Neher  and  Weisel  (1977)  adequately  documented  those 
riparian  species  that  are  tolerant  of  contaminated  conditions,  so 
detailed  species  composition  descriptions  of  these  areas  were  not 
judged  as  necessary  for  the  RI . 
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The  objective  of  the  Vegetation  Mapping  Investigation  was  to  map 
the  tailings  and  riparian  vegetation  at  the  largest  available 
scale,  using  easily  recognizable  mapping  units  that  differentiated 
the  riparian  vegetation  of  the  site. 

1.2  HISTORICAL  DATA 

Native  plant  communities  found  within  the  floodplain  area  of  Silver 
Bow  Creek  and  the  upper  Clark  Fork  River  are  the  predominant  plant 
communities  that  are  potentially  impacted  by  Silver  Bow  Creek 
contamination.  The  effects  of  using  SBC  waters  on  cultivated  plant 
species  was  examined  in  the  Agricultural  Investigations  (Appendix 
D,  Part  3).  For  this  reason,  this  discussion  is  limited  to  the 
floodplain  of  the  study  area. 

1.2.1  Tributary  Streams 

Floodplain  vegetation  of  the  tributary  streams  has  not  been  studied 
in  depth.  Ross  and  Hunter  (1976)  describe  the  climax  range  site 
for  the  Summit  Valley  as  a silty  range  site  with  15-19  inches  of 
precipitation.  This  range  site  is  characterized  by  rough  fescue 
( Festuca  scabrella ) , needlegrass  (both  St ipa  comata  and  Stipa 
richardsonii ) , and  basin  wildrye  ( Elymus  cinereus ) . However,  these 
species  are  characteristic  of  upland  sites  and  probably  do  not 
represent  the  topography,  soils,  and  vegetation  found  within  the 
floodplain  of  Blacktail  Creek  and  Basin  Creek  within  the  Summit 
Valley . 
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A brief  inspection  of  the  floodplain  vegetation  associated  with 


these  two  tributary  streams  of  Silver  Bow  Creek  reveals  that  major 
overstory  species  include  cottonwood  ( Populus  sp,),  willow  ( Sal ix 
sp, ) , and  alder  (Almas  sp . ) . Other  species  occurring  include 
reedgrass  ( Calamagrost i s sp,)f  manna  grass  ( Glycer ia  sp.),  and 
tall  wheatgrass  ( Agropyron  elongatum ) with  rush  ( Juncus  sp.)  and 
cattails  ( Typha  lati folia ) , found  where  the  water  table  is  at  or 
above  the  ground  surface.  The  plant  communities  associated  with 
the  two  major  tributary  streams  of  Blacktail  and  Basin  Creeks  have 
not  been  affected  by  major  industrial  activity;  however,  the  vege- 
tation  growing  in  the  floodplains  has  been  altered  by  man's  activi- 
ties, primarily  suburban  and  urban  development  and  agriculture. 
They  do  not  represent  pristine  conditions,  but  are  representative 
of  the  possible  beneficial  uses  of  plant  communities  found  in  local 
healthy  floodplains. 


1,2,2  Silver  Bow  Creek  Floodplain 


Plant  communities  of  the  Silver  Bow  Creek  floodplain  from  Butte  to 
the  Warm  Springs  Ponds  have  been  extensively  affected  by  past 
industrial  activity.  A brief  inspection  of  the  floodplain  indicates 
that  the  major  impact  to  plant  communities  has  been  caused  by 
deposition  of  mill  tailings  and  other  wastes  over  the  original 
floodplain.  Many  of  these  areas  are  devoid  of  plant  life;  or  if  it 
exists,  it  is  a sparse,  weedy  community. 
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The  vegetation  of  the  Silver  Bow  Creek  floodplain  to  the  Warm 
Springs  Ponds  has  not  been  studied  intensively.  Ross  and  Hunter 
(1976)  describe  the  climax  vegetation  in  this  section  of  the  study 
area  as  that  found  in  limey-shallow  sites,  silty-range  sites,  and 
saline-lowland  range  sites.  Vegetation  found  associated  with  limey- 
shallow  sites  includes  bluebunch  wheatgrass  ( Agropyron  spicatum) , 
prairie  junegrass  ( Koeleria  cri stata ) , and  needle  and  threadgrass 
( St ipa  comata ) . These  are  upland  species,  so  they  probably  do  not 
represent  the  species  composition  of  the  Silver  Bow  Creek  floodplain 
from  Butte  to  the  mouth  of  the  Silver  Bow  Creek  Canyon.  The  silty- 
range  site,  described  above,  probably  represents  the  vegetation 
found  near  the  creek  as  it  passes  through  the  Silver  Bow  Creek 
Canyon;  the  floodplain  through  this  area  is  not  well  developed. 
The  saline-lowland  range  site,  characterized  by  basin  wildrye 
( Elymus  cinereus ) , Alkali  sacaton  ( Sporobolus  airoides ) , and  Nutall 
alkaligrass  ( Pucinella  nuttalliana ) (Ross  and  Hunter  1976),  appears 
to  occur  on  the  Silver  Bow  Creek/Upper  Clark  Fork  River  floodplain 
downstream  of  the  canyon. 

Hydrometrics  (1983a)  performed  a reconnaissance-level  vegetation 
survey  along  Silver  Bow  Creek  in  1982.  Their  findings  are  presented 
in  Table  1-1.  Hydrometrics  (1983a)  found  that  where  the  tailings 
had  eroded  away  to  the  original  soil,  willows  ( Salix  sp.)  and 
several  grasses  such  as  tuffed  hairgrass  ( Deschampsia  caespitosa ) 
and  bentgrass  ( Agrostis  sp . ) have  recolonized.  The  same  study  found 
that  inland  saltgrass  ( Distichlis  stricta)  and  the  scorpion  plant 
( Phacelia  hast ata ) were  colonizing  some  tailings  areas.  Generally, 
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TABLE  1-1 

SILVER  BOW  CREEK  AREA  VEGETATION  IDENTIFIED  BY  HYDROMETRICS ( a ) 


u 


u 

0 

0 

2 


U 

rd 

<D 

2 


54 

rd 

0 

21 


a 

<Ss 

0 

e 

b 

CO 

co— ■ 

CO  b "T 

0 

•H  o 

54 

5-i  OQ 

O 

oa  cq 

coo 

c •* 

•H  b 

CO 

CO'-' 

0 

CO  no 

f — 1 

0 o 

-H 

!-i  OQ 

s 

cj  cq 

_ 

0 

5-i 

b 

0 

'• — 

> 

r-H 

5 O 

-H 

0 CQ 

00 

OQ  C/3 

U 

u b 

0'-" 

U 

b f— l 

0 

u o 

0 

0 CQ 

2 

CQ  CQ 

X 


X 


X 


X 


X X 


XX  XX 


X X 


X X X x x 


XX  X 


X 


X 


X X 


CD 

£ 

rtf 

2 

U 

•H 

4-1 

•H 

4-> 

c 

0) 

•H 

U 

cq 


rtf 


0 

0 

c 

0 

b 

4-1 

0 

u 

0 

•H 

0 

P 

°r| 

0 

•H 

52 

4-> 

52 

•H 

CO 

5-i 

0 

0 

54 

b 

0 

■H 

0 

0 

•H 

0 

0 

4-> 

•H 

N 

r-H 

0 

54 

U 

•H 

•H 

• 

P 

bi 

P 

U 

4-1 

0 

pH 

£ 

a 

C 

0 

U 

0 

54 

0 

w 

a 

0 

•H 

0 

• 

• 

U 

44 

(0 

4-> 

0 

• 

b 

•H 

0 

52 

51 

"H 

•H 

c 

•H 

52 

C 

0 

■H 

52 

52 

E 

b 

0 

CO 

0 

C 

2 

0 

52 

pH 

0 

0 

© 

0 

5-i 

•H 

•H 

a 

0 

pH 

£ 

b 

52 

0 

i— 1 

>i 

4-> 

+> 

0 

0 

rj 

0 

0 

0, 

P 

a 

0 

0 

£ 

X 

X 

b 

•H 

P 

P 

0 

0 

0 

0 

0 

b 

0 

0 

u 

4-> 

£ 

0 

54 

b 

5-i 

5-i 

u 

a 

u 

54 

0 

0 

>i 

c 

0 

•H 

a 

CO 

CO 

CO 

0 

0 

0 

0 

•H 

i — 1 

p 

0 

0 

>i 

< 

< 

< 

CQ 

u 

U 

Q 

Q 

W 

b 

Cu 

CQ 

b 

CO 

ro 

co  w rd 

CO  CO  5-1 


0 

0 

Co 

0 

0 

54 

54 

b 

0 

0 

CO 

CO 

CO 

0 

0 

4J 

4-1 

p 

54 

54 

0 

a 

0 

CO 

CO 

0 

0 

0 

pH 

54 

4-1 

£ 

r 

CQ 

CQ 

■H 

1 — 1 

0 

§ 

0 

0 

0 

0 

2 

0 

i — 1 

C 

EC 

CQ 

0 

C 

0 

0 

0 

0 

0 

b 

r4 

C 

54 

54 

•H 

u 

b 

b 

Eh 

54 

0 

•H 

0 

0 

CO 

a 

•H 

0 

0 

0 

c 

54 

co. 

p 

0 

£ 

4-1 

4-> 

0 

54 

CO 

CO 

4-1 

0 

b 

b 

0 

54 

4-1 

E 

0 

C 

1—4 

0 

b 

b 

44 

rH 

rH 

0 

p 

1 — 1 

4-> 

0 

0 

0 

0 

P 

0 

0 

P 

c 

•H 

p 

r4 

p 

0 

U 

5 

OQ 

u 

*33 

CQ 

CQ 

b 

H 

£ 

cd 

CQ 

OQ 

u 

1-8 


TABLE  1-1 

SILVER  BOW  CREEK  AREA  VEGETATION  IDENTIFIED  BY  HYDROMETRICS ( a )( Continued ) 
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the  tailings  areas  in  the  floodplain  from  Butte  to  Warm  Springs  were 
found  to  be  devoid  of  vegetation  (Hydrometrics  1983a). 

1.2.3  Warm  Springs  Ponds 

Hydrometrics  (1983b)  also  performed  a reconnaissance-level  vegeta- 
tion survey  of  the  Warm  Springs  Ponds  area.  Plant  species  were 
identified  at  each  soil  sampling  site.  The  results  of  this  survey 
are  reproduced  in  Table  1-2,  Warm  Springs  Ponds  Area  Vegetation. 
The  Hydrometrics  (1983b)  survey  missed  several  prominent  species 
that  occur  in  the  pond  area;  these  include  cottonwoods  ( Populus 
spp.),  yellow  willow  ( Salix  rigida  ) , and  white  willow  (Salix  alba ) . 

Neher  and  Weisel  (1977)  collected  aquatic  and  terrestrial  plants 
growing  on  tailings  and  sediment  deposits  of  the  Warm  Springs  Ponds. 
Their  results  are  summarized  in  Tables  1-3  and  1-4. 

1.2.4  Clark  Fork  River 

The  Clark  Fork  River  floodplain  vegetation  below  the  Warm  Springs 
Ponds  has  not  been  affected  as  much  as  Silver  Bow  Creek  by  tailings 
deposits.  According  to  Ross  and  Hunter  (1976),  the  climax  plant 
community  for  the  Clark  Fork  floodplain  from  Warm  Springs  to  the 
confluence  with  the  Little  Blackfoot  River  alternates  between  a 
saline-lowland  range  site  and  a silty-range  site,  with  10-14  inches 
precipitation.  A saline-lowland  range  site  is  characterized  by 
basin  wildrye  ( Elymus  cinereus ) , alkali  sacaton  ( Sporbolus  air- 


1-10 


TABLE  1-2 

WARM  SPRINGS  POND  AREA  VEGETATION  IDENTIFIED  BY  HYDROMETRICS ( a ) 
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TABLE  1-2 

WARM  SPRINGS  POND  AREA  VEGETATION  IDENTIFIED  BY  HYDROMETRICS ( a )( Continued ) 
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TABLE  1-3 

AQUATIC  PLANTS  COLLECTED  AT  THE  WARM  SPRINGS  PONDS 

BY  NEHER  AND  WEISELw 


Species 

Anacharis  canadensis 
Beckmannia  syzigachne 
Catabrosa  aguatica 
Eleocharis  ovata 
Glyceria  grandis 
Lemna  minor 
Polygonum  amphibium 
Ranunculus  aquatilis 
Rorippa  Nasturtium-aquaticum 
Rumex  persicaroides 
Scirpus  validus 
Sium  suave 

Sparganium  multipedunculatum 
Typha  latifolia 
Veronica  americana 
Zannichelia  palustris 


Sampling  Site^1--  

WS1  WS3w  WS3s 


x XX 

X XX 


x X 

x X 

X XX 

X 

X X 


(a)source  = Neher  and  Weisel.  1977. 
(t>) Sampling  sites  on  sediments. 
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TABLE  1-4 

TERRESTRIAL  PLANTS  COLLECTED  AT  THE  WARM  SPRINGS 
PONDS  BY  NEHER  AND  WEISELW 


Species 


Agropyron  cristatum 
A „ spicatum 
Agrost r is  alba 
Artemesia  biennis 
Aster  hesperius 
Atriplex  hortensis 
Bidens  cernua 
Bromus  sp . 

Carex  sp . 

Centaurea  maculosa 
Chenopodium  sp. 

Cirsium  arvense 
C . vulgare 

Clematis  ligusticifolia 
Conzya  canadensis 
Cornus  sericea 
Epilobium  adenocaulon 
Glyceria  grandis 
Helianthus  sp. 

H o annuus 
Lactuca  scariola 
Me li lotus  alba 
M . of f icionalis 
Mentha  arvensis 
Mentzelia  decapetala 
M . laevicaulis 
Nepeta  cataria 
Polygonum  aviculare 
P . lapathi folium 
Puccinellia  airoides 
Ranunculus  sceleratus 
Ratibida  columnifera 
Rorippa  islandica 
Rum ex  paucif olius 
R . triangulivalvis 
Solidago  gigantea 
Tanacetum  vulgare 
Urtica  gracilis 
Verbascum  blattaria 
V . thapsus 


Sampling 


Site (k ) 


WS1 
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X 
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x X 

X 

X 

X 

X 

x X 

X 
X 
X 

X 

x X 

X 

x X 

x X 

XXX 


X 


(a) sou.rce:  Neher  and  Weisel.  1977 

(b)  Sampling  sites  on  sediments. ■ 
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TABLE  1-5 

CLARK  FORK  RIVER  AREA  VEGETATION  IDENTIFIED  BY  HYDROMETRICS ( a ) 

CLFK  CLFK  100 


Common  Name 

Scientific  Name 

3 (b) 

A & 

Sweetvetch 

Hedysarum  spp. 

X 

Sunflower 

Helianthus  spp. 

X 

Rocky  Mountain  Iris 

Iris  missouriensis 

X 

White  Sweetclover 

Melilotus  officinalis 

X 

Mint 

Mentha  spp. 

X 

Mexican  Dock 

Rumex  salicifolius 
var.  triangularis 

X 

Go Idenrod 

Solidaqo  missouriensis 

X 

Sowthistle 

Sonchus  uliginosus 

X 

Cl  over 

Tri folium  spp. 

X 

X 

Thinleaf  Alder 

Alnus  incana 

X 

X 

Wedgescale  saltbrush 

At ri pi ex  t rune at a 

X 

Shrubby  cinquefoil 

Potentilla  fruticosa 

X 

Ro  se 

Rosa  s pp . 

X 

Willow 

Salix  spp. 

X 

X 

Slender  Willow 

Salix  exiqua 

X 

X 

Common  Snowberry 

Symphoricarpos  albus 

X 

Redtop  Bentgrass 

Agrostis  alba 

X 

X 

Tufted  Hairgrass 

Deschampsia  caespitosa 

X 

X 

Inland  Saltgrass 

Distichlis  stricta 

X 

X 

Spike  Sedge 

Eleocharis  palustris 

X 

Foxtail  Barley 

Hordeum  jubatum 

X 

Wire  Rush 

Juncus  balticus 

X 

(ajsource;  Hydrometrics  (1983c). 
(k) Sampling  site  designator. 
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2.0  METHODS 


Aerial  photography  from  the  Soil  Conservation  Service,  the  Agricul- 
tural Stabilization  and  Conservation  Service,  the  U„S.  Environmen- 
tal Protection  Agency,  and  Hydrometrics,  Inc.  was  reviewed.  Only  the 
USEPA  photography  proved  adequate,  at  a scale  of  1^572  and  in  true- 
color,  strip  form.  Butte  to  Warm  Springs  aerial  photographs  were 
taken  on  July  25,  1982;  Warm  Springs  to  Rohrs'  Bridge  photographs 
were  taken  on  August  27,  1983.  Both  sets  were  loaned  to  MultiTech 
by  the  USEPA  Helena  office.  Photography  from  the  other  sources  was 
used  only  for  reference. 

Mapping  units  were  selected  by  reviewing  literature  on  the  classi- 
fication of  riparian  vegetation.  Because  of  its  local  applicabil- 
ity, the  classification  system  presented  by  Batchelor,  et  al . 
(1982)  was  used  to  identify  appropriate  mapping  units.  Several 
additional  mapping  units  were  identified  to  precisely  describe  the 
nonvegetated  areas.  These  are  described  in  Section  3.0. 

Mapping  units  were  delineated  on  mylar  overlays  from  the  USEPA 
photography  using  a light  table  and  assigning  similar  photo  signa- 
tures to  similar  mapping  units. 

The  photos  and  overlays  were  taken  to  the  field  to  verify  proper  map- 
ping unit  identification.  The  overlays  then  were  fastened  together 
and  composites  were  drawn  on  mylar.  The  areal  extent  of  the  tailings 
mapping  unit  was  measured  on  the  composite  mylars  with  a pianimeter. 
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3 . 0 DATA  ANALYSIS  AND  INTERPRETATION 


The  Riparian  Vegetation  Map  (Over  Size)  is  a 
sheets  of  composite  overlays.  The  mapping 
their  descriptions  are  presented  below. 


bluel 

ine  copy  in 

ten 

units 

identified 

and 

IA:  Forest  and  Woodland  (>16',>25%  canopy  cover);  Broadleaved 

Deciduous.  This  unit  was  used  to  map  cottonwood  types. 

I IA-1 ; Shrub  Scrubland  (<16',  >25%  canopy  cover);  Broadleaved  de- 
ciduous, dominant  species  willow  ( Salix  spp ) . This  was 
the  most  common  unit  occurring  where  original  riparian 
soils  were  re-exposed. 


IIA-99: 


Shrub  Scrubland  (<16* , >25%  canopy  cover);  Broadleaved 

Deciduous,  Mixed  Broadleaved.  This  unit  was  used  for 
areas  in  which  no  dominant  species  was  identified.  This 


unit  appeared  to  be  more 
tailings  or  no  tailings, 
this  unit  included,  but 
(Salix  spp.),  rose  (Rosa 
( Popul'us  spp . ) . 


prevalent  in  areas  with  thin 
The  major  species  occurring  in 
were  not  limited  to,  willow 
spp. ) and  small  cottonwoods 


I I IA-1 : Herbland;  Forbs,  Cattail.  This  unit  was  used  to  delineate 

areas  where  cattail  ( Typha  latifolia)  was  the  dominant 
species . 


I I I B ; Herbland;  Grass.  This  unit  identified  areas  with  signifi- 
cant grass  coverage  only,  and  little  or  no  sedge,  etc. 
The  major  species  occurring  in  these  areas  included  reed- 
grass  ( Calamagrotis  spp.),  manna  grass  ( Glyceria  spp.), 
tall  wheatgrass  ( Agropyron  elongatum ) ; western  wheatgrass 
( Agropyron  smi thi i ) ; bentgrass  ( Agros tis  spp.);  slough- 
grass  ( Beckmannla  spp.);  fufted  hairgrass  ( Deschptmpsia 
caespi tosa ) ; inland  saltgrass  ( Distichlis  gtricta)  and 
wild  rye  (Elymus  spp.). 

IIIC ; Herbland;  Sedges.  This  unit  was  delineated  for  areas  show 
ing  dominance  by  sedges  ( Carex  spp.) 

HIE;  Herbland;  Mixed  Forbs,  Grasses,  and  Sedges.  This  unit  was 
delineated  for  areas  for  which  dominance  by  any  one  group 
was  not  identified. 

I VA-1 : Altered  Environment;  Non-native  Vegetation  or  Crops.  This 

unit  delineates  improved  pastures,  cultivated  crops,  and 
native  hayfields. 
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IVA-2 : Altered  Environment;  Disturbed  Vegetation.  This  unit  was 

used  to  delineate  areas  of  native  and  introduced  species 
occurring  on  disturbed  soil. 


IVB- 7 ; Altered  Environment;  Nonvegetated , Tailings.  This  unit 
was  used  to  show  tailings  areas  visible  on  the  aerial 
photographs.  Covered  tailings  areas  were  not  identified. 


IVB-2 : Altered  Environment;  Nonvegetated,  Developed.  This  unit 

was  used  to  delineate  urban  areas,  industrial  areas,  and 
suburban  or  rural  housing  areas. 


IVB- 3 ; Altered  Environment;  Nonvegetated;  Bare  Soil.  This  unit 
was  used  to  identify  areas  which  were  not  vegetated  but 
did  not  have  any  other  type  of  cover.  This  unit  was  used 
primarily  for  areas  that  were  probably  wet  during  the 
spring  period  but  dried  by  the  time  of  the  photography. 


IVB-4 : Altered  Environment;  Nonvegetated,  Open  Water,  This  unit 

was  used  for  water-covered  areas  showing  no  emergent 
vegetation. 

V:  Non-Riparian;  Upland.  This  unit  was  used  to  delineate 

areas  of  native  vegetation  not  considered  to  be  riparian 
in  nature.  These  were  primarily  upland  areas. 


The  measurement  of  the  extent  of  the  tailings  mapping  unit  resulted 
in  a sum  of  1,133  visible  acres  covered  by  tailings  from  Butte  to 
the  Kohrs ' Bridge;  however,  this  figure  is  a conservative  estimate. 
The  tailings  mapping  unit  was  used  for  only  those  areas  that  showed 
the  appropriate  photo  signature,  and  these  were  checked  by  field 
verification.  This  method  did  not  identify  those  areas  with  tail- 
ings which  were  covered  by  another  material . Other  investigations 
(Ground  Water  and  Tailings  and  Agricultural,  Appendices  B and  D) 
have  clearly  determined  that,  in  many  places,  tailings  deposits 
have  been  covered  over  by  both  natural  fluvial  and  man-caused 
processes.  Some  of  the  identified  overlying  material  includes 
naturally  placed  alluvium,  alluvium  used  as  fill,  silt  or  soil, 
gravel  or  blacktop,  and  developments  such  as  houses  or  commercial 
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buildings*  The  extent  of  buried  tailings  can  only  be  determined 
with  an  extensive  drilling  program. 

Areas  of  the  floodplain  affected  by  tailings  deposits  or  contami- 
nated -water  irrigation/  and  containing  less  than  complete  phyto- 
toxic concentrations  of  contaminants/  were  mapped  based,  on  the 
existing  composition  of  the  vegetation.  Some  of  these  areas  are 
identifiable  on  the  aerial  photography/  but  were  not  mapped  as 
separate  units.  Because  of  the  narrow  coverage  by  the  U.S.  En- 
vironmental Protection  Agency's  (USEPA)  strip  photography/  some 
areas  potentially  affected  by  use  of  contaminated  irrigation  water 
have  not  been  photographed  by  the  agency.  The  SBC  RI  Agriculture 
Investigation  Report  (Appendix  D,  Part  3)  discusses  lands  affected 
by  the  use  of  contaminated  irrigation  water  in  more  detail. 

Standing  dead  vegetation  was  observable  on  the  photography  used  for 
mapping.  However,  even  at  the  large  scale  used,  these  zones  were 
difficult  to  map  as  a separate  unit.  The  most  extensive  example  of 
this  was  dead  willows,  which  were  mapped  with  adjacent  willows  to 
provide  a mapping  unit  large  enough  to  be  differentiated. 
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4®  0 CONCLUSIONS 


Tailings  apparent  from  aerial  photography  covered  approximately 
1,133  acres  of  the  study  area  from  Butte  to  Deer  Lodge®  The  geo- 
graphic location  and  coverage  of  13  other  mapping  units  based  on 
the  existing  vegetation  are  shown  in  the  attached  maps®  Previous 
work  by  Hydrometrics  ( 1983a, b,c)  and  Neher  and  Weisel  (1977)  on 
locally  occurring  me tals- tolerant  plant  species  indicate  dry  SBC 
tailings  are  colonized  by  inland  salt  grass  ( Distichlis  s tricta ) 
and  the  scorpion  plant  ( Phacelia  hastate ) , and  that  wet  tailings, 
such  as  those  found  at  the  Warm  Springs  Ponds,  can  support  a much 
more  diverse  community® 

Identification  of  reclamation  sites,  reclamation  plans,  and  recla- 
mation species  will  occur  during  the  Feasibility  Study® 
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